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Abstract of JP2002148633 
PROBLEM TO BE SOLVED: To provide a 
color filter for a liquid crystal display device 
having a photospacer In which the ailgnnnent 
layer does not contain air bubbles, the rubbing 
treatment is stabilized and the photospacer 
has high mechanical strength, and to provide a 
liquid crystal display device. SOLUTION: The 
vertical cross-sectional form of the 
photospacer 5 is almost trapezoid and the 
plastic deformation of the spacer in the vertical "10 
direction is <=0.15 &mu m to 5.0 &mu m 

height when 1 0 mN/100 &mu m2 load is added \ } 

per one photospacer. 
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(54) COLOR RLTER FOR UQUID CRYSTAL DISPLAY DEVICE PROVIDED WITH 
PHOTOSPACER AND UQUID CRYSTAL DISPLAY DEVICE WHICH USES THE HLTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color filter for 
a liquid crystal display device having a photospacer in 
which the alignment layer does not contain air bubbles, 
the rubbing treatment is stabilized and the photospacer 
has high mechanical strength, and to provide a liquid 
crystal display device. 

SOLUTION: The vertical cross-sectional form of the 
photospacer 5 is almost trapezoid and the plastic 
deformation of the spacer in the vertical direction is < 
0.15 p,m to 5.0 |nm height when 10 mN/100 [imZ load is 
added per one photospacer. 
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CLAIMS 



{CMs)} 

[Claim 1} fri the color fater for StfM crystal dbptays which fbrmed the photograph speeer. m 
photoeraph spacer cortsists of stnile resin layers, and the longitudhal-section confifuration is an 
abbreviation trapezoid and it is 1 OmW/1 00microm e ter2 per photograph spacer. Color filter for 
liquid crystal dispbys with which the plastic deformation irrevers3)le deformation of the 
lerigthMrise dbvction of the photograph spacer when adcfing a toad fbrmed the photopeph spacer 
ch a ra c t er ized by belni 0.15 micrometers or less to height of 5.0 mi cr ometers. 
[Claim 29 The color filter for Squid crystal displays which farmed the pftotopraph spacer 
aceonfing to claim 1 characterized by the angle theta of the side side of an abtewriation 
trapenid and a base to msfce betng 30 dep-ees < theta< 90 de^es «4ian 90% of location of the 
height of said photograph spacer is made mto the upper Bmit of the side side. 
[Claim 3] The Bquid crystal display characterized by using the color filter for Bquid crystal 
displays which formed clani 1 or the pho t ogr a ph spacer aeeordmg to f:laim 2. 
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DETAILED OESCrUPTION 



(Detailed Oescription of the hvention] 
(0001] 

(Field of the Invention] This invention relates to the tkiuid crystal cfisplay using the color filter for 
KQuid crystal dbplays and it which formed the photOBraph spacer which has a spacer function 
especially «bout a Bqukl crystal ffispby. 

Eoooa 

[Description of the Prior Art] b the technique of the conventional Kquid crystal <fisplay. in order 
to maintain the thickness of a liquid crystal layer among both the substrates of a color filter side 
substrate and a thin film transistor (TFT) side substrate, the i^ss or the transparence sphen^ 
particle made of resin (bead) caBed a spacer is sprinkled inside a cel. Since it is a transparertt 
particle, if the spacer is contained in the pixel at fiquid crystal and 1 **. this spacer When a 
spacer particle exists among both the stibstrates with which E^t leaks through a spacer particle 
at the time of a black display, and Squid crystal b enckned The orientation of the liquid crystal 
molecule near the spacer particle is disturbed, and optical leakage is produced in this pert, artd 
the contrast of a liquid crystal <£sptay fatls and it has the prob le m of having a bad influence on 
dispby quality. Moreover, for exampki. it is that ****** is difficult with a precision sufficient to 
homogeneity in spacing between both substrates using this spacer particle ISte a ferroelectric 
liquid crystal in a Bqukl crystal cfisplay with narrow spacing between both substrates (thickness 
of a liquid crystal layerX 

[0003] The approach of fbrmirtg columr>-l3ie the spacer made of resm in a desired location, for 
example, the location of the light-shielding fibn black matrix of the shape of a grid pattern 
ttetween pixeb. is proposed by the photofabrication method of partial pattern exposure - 
development, usirtg a photopolymer as a techrwque which solves such a problem. Such a spacer 
is c»ned (dictograph spacer below. Many of these photograph spacers are the piDar-shaped 
obiects which consist of a single resin layer, since it can form in the location which avoided the 
pixel, having a bad influence on the above display quality is k>st. and improvemerrt tn display 
quality can be desired Moreover, it becomes that the mechanical strength as a panel of a tkjuid 
crystal (fispby and whose shock resistarxre improved, and will become desirable in a largo-sized 
liquid crystal display. 

[0004] On the other hand, when this photograph spacer is used, there are the following proMems. 
Namely, in a liquid crystal <fisptay. although a buff cloth etc. per fo r ms rubbing processing, the 
front face of orientation film, such as pdyimide formed on both the substrates, for example, a 
color filter, that constitute a Rquid crystal dispby in order to control the orientation of the Bquid 
crystal molecule between both substrates At the time of formation of the orientation film after 
forming a photopaph spacer, if the cross-section configuration of for example, a photograph 
spacer b the photograph spacer of a column, ie.. the cross-section corrftguration which has 
width of face iniform from the k>wer part of a photograph spacer to the upper part It is 
influenced by thb photograph spacer and the orientation film of polyimide may win air bubbles. En 
adifition. there is a pos^ility of the rubbing processing riear the photograph spacer becomng 
instable, and depwfing <Ssplay quafity. 

[0005] Furthe r more, as a request to a photograph spacer, there is a thing of wanting to make the 



mechanical strer\gth per unit area as high as po sstMe . Although it applies the force between 
vertical sur^e plates as the seal section is prepared in the per«hery of both substrates and 
spacing between both substrates becomes as paraOel as possible and sticks by pressure and 
sticks the seal section and a photograph spacer m case thb request sticks both the substratea 
that constitute a fiquid crystal (fisplay Since spacing w3 not become homogeneity, dispby quality 
wSl d e t er io rate as a liquid crystal display, for example, an irregular color will become remarkable 
if the mechanical str eng th of thb photofiraph tfi»eer b weak, it b for avoi(£ng this. 
(0006] 

^tcfalemCs) to be Solved by the fanventiorO tt b made on order for this invention to solve the 
a b oMO -m ent ioned problem end to fuifO the Aove m et it ioned request. En case the orientation ftbn 
b fiormed on a color later, it b vAieneed by the photograph spacer formed E>eforehand and the 
orientation fOm of pol yimi de does not win air bubbles. Moreover, without the rubbing processing 
near the photograph spacer becoming unstable in case rubbing processing is performed on the 
front Awe of the orientation fikn Let it be a technical problem to offer the color filter for liquid 
crystal cfispbys which can form the orientation fikn, and can perform rubbing processing, and 
farmed the photograph spacer with the high mechanical strength of a photograph spacer on the 
cohir filter. Moreover, let it be a technical problem to offer the liquid crystal dbpby using the 
color fBter for Squid crystal dbplays which farmed the abov e m e nt ioned photograph spacer. 
[0007] 

[Means for Solving the Problem] Thb invention in the color filter for liquid crystal (fisplays which 
formed the photograph spacer, a photograph spacer cortsists of single resin layers, and the 
longitudral-section conftguration b an abbreviation trapezoid, and it b 10mN/t00micrometer2 
per photograph spacer. The plastic deformation irrevers&le deformation of the lengthwbe 
(£rection of the photograph spacer when adding a load is the color filter for liquid crystal displays 
which formed the photograph spacer characterized by being 0.1 5 micrometers or less to height 
ef 5.0 micrometers. 

[0008] Moreover, in the color fSter for 6quid crystal displays which formed the photograph spacer 
by the above-merrtioned invention, thb invention b the color filter for liquid crystal (fisplays 
which formed the photo^aph spacer characterized by the angle theta of the side side of an 
abbrawation trapezoid and a base to make being 30 depiees < theta< 90 degrees, when 90% of 
bcatian of the height of s«d photocraph spacer b made into the tvper Emit of the side side. 
[0009] Moreover, thb mvention b a Eqiad crystal tfspby characterized by umig the edar filter 
fior BquKl crystal dbplays whifih formed the photograph spacer by the above-tnentioried 
invention. 



(Emboffiment of the Invention] The cofor filter for Squid crystal displaya which formed the 
photopaph spacer by this etventicn b expWhed based on the operation gestalt below. Drawing 1 
a the sectionsi view showaig one example of the color fBter for Uqurid crystal dispbys which 
formed the photo^aph spacer by thb inventionL Produ c tion of the color fater for liquid crystal 



(0011] As shown in Rawing 1 . first, a grid-like light-sKekSng fSm black matrix (2) is formed on a 
tran spa rence substrata (1), and red (R). green (G). artd the cobr filter pixel (3) of eat^ bhje (B) 
color are formed so that opet wg between the grid may be buried. Next, in the usual thin film 
) (frive of a Squid crystal display A transparent electrode (4) is formed in the 
» of *9*m on a Kght-shieldvig fibn black matrix (2) and a color filter pixel (3). The photograph 
spacer (5) of an abbreviation trapezoid in thb invention b formed on the transparent electrode 
(4) above a Eght s hi el din g film black msbix QX then the erienUtion fibn (6) of polyimide b 
formed nn tfie whole surfece, and it i w n ai der s as the edor Ster for Squid crystal fSsplays which 



(00129 V the c»lor filter for Kqud crystal displays which fiarmed the photograph spacer shown in 
d ^ awm g 1 n one example and b in the actual color f9ter far Equid crystal dispbys. after fbrnwig a 
transperent overcoat layer on a color f9ter ^el (3X ■ photograph spacer (5) may be formed 
Moreover, if shown in the Squid crystal display of an parallel monotonous electricHReM mold (IPS 
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moU). a transparent electrode (4) may be omitted Thb is because the electrode of two poles is 
formed in one side of a substrate in an IPS mold liquid crystal cfisplay. 

[(X>1 3] Drawin g 2 b the explanatory view to which the photograph spacer (5) shown in drawin g 1 
was expanded As shown in drawin g 2 . the top face (7) has a radius of circte a little, and, as for 
the side side (8). the photograph spacer (5) of an abbreviation trapezoid [ configurstion / 
bngitudirtal-section ] has the racfius of circle of a convex in the shape of S character, and the 
t4)per part faintly. Besides, the fiat thing of a fieM (7) b desirable. En addition, by this invention, 
the device which makes a top face (7) fbt is indicated ISie a postscript 
[0014] In this invention, although it b a tlwig snr>oothly with the description about the 
longituifiriai-section configuration of a photograph spacer beirvg an abbrevbtion trapezoid, as for 
the cross-section corrfiguration, it is desirable that they are a circle, an ellipse, a polyson. or a 
polygon with a round angle. Moreover, in this invention, the pilbr-shaped obtect of uniform height 
is acquired [ that a photograph spacer b a single resin byer and ] the description and by beirig a 
thing s/r>oothly arKi being not a multilayer resin layer but a single resin layer, and spacing 
twtween both substrates can be maintairwd at homogeneity. 

[00 IS] Moreover, in thb invention, as shown in ^raym^T^ . the angle theta of the side side (8) of 
the abbreviation trapezoid of a photograph spacer (5) and a base (9) to make is defirted as 
follows. Namely, if an appearance avoids the knot of roundish [ wear most ] (7) and the side side 
(8). has 90% of the location deducted 10%. i.e., actual height, from the actual height of an 
abbrevbtion trapezoid and considers as the upper limit (10) of the side side (8) Since it can 
abnost consider that the side skie (8) b a straight fine, it has the angle theta which this strmght 
line and the straight line of ****** (9) wNch b in contact with the fiehJ fbt from the first cross, 
and uses it as the angle theta of the side «de (8) arKl a base (9) to make. And the angle is 30 
de vees < theta< 90 degrees. In addition, the device which controb angle theta by this invention 
b indicated like a postscript. 

(0016] ^e clear method of bringirxg a desired mechanical strength to the photograph spacer (5) 
which is formed in a color filter and which consbts of single resin byers is using the 
photopolymer constituent which uses alkali fusSMlity resin. a photopolymerization initiator, and a 
photopolymenzation nature monomer as a principal com p one n t. Hereafter, this photopolymer 
constituent b descrSied. 

[00 1 7] The alkali fusitMlity resin in this invention means the resin which can carry out dissokition 
removal of the nonr-exposed area with an alkaline developer in the devekipment after pattern 
exposure, and. speciftcaUy. the acrylic resin containing an acrylic acid (meta), mabic-acid system 
resin, rosin system resin, etc. are rabed. In the case of this invention, acrylic resin b especbDy 
(meta) suitable. 

[0018] Moreover, a photopolymerization nature monomer b a monomer which carries out a 
polymerization by exposing, and, specifically, a group of polyfunctional acrybte, i.e.. pen 
TAERISURITORUTORI (meta) acrylate. dipernaerythritol hexa (meta) acrybte. tricycle dees nil 
(meta) acrylate. the hexa (meta) acrybte of the caprobctone addHion product of 
dipentaerythritol hexa Oneta) acrybte, mebmine (meta) acrylate, etc. are rwsed. 
(0019] Moreover, as an alpha-amino ketone system photopolymeriization iratiator. they are 2- 
methyHl[4-<methylthio) FENIRUTO 2-mcrpholinopropane 1-ON (the product made from IRUGA 
cure 907.tiba speciality KEMlXARUZLk trade name), and a 2-benzyi-2-dvnethyl friend note (4- 
morphoSno phenyl TOBl/TANON -1 (the product made from IRUGA cure 369:tiba apecbSty 
KEMDCARUZU: trade name) etc. b raisedj. These alphe-a mi no ketone system 
photopolymerizstion Mtiatfirs give the mechanical strength per unit ares of nerve (i.e., the 
photopwh spacer itsetf) to a photograph spacer. 

[0020] SpedfiesOy. it b 10mN/IOOmicrometer2 per photograph spacer. When a foad b added, the 
pbstic deformation irraversMa deformation of the lerigthwise direction of a photograph spacer 
can strengthen to 0.15 micrometers or less to height of 5i> micrometers of a photov^ph spacer. 
The pbstic deformation irreversibte deformation of the lengthwbe (fireetion of a photograph 
spacer b the thing of 0.15-micrometer or less 0.05-micrometer or more extent, and can maintain 
spacing between both substrates at homogeneity by raising to such a mechanical strerigth. 
(0021] Moreover, alpha-amino ketone system phatopdymerization initbtor promotes hardening 



of the top face of a photograph spacer for it to be conventerrt. and it has the operation which 
makes a top face fbt. Thb operation can be said to be a desirable operation for the photograph 
spacer w^iich shouM resist a pressure firom a top. It b because the pressure from a top b 
concentrated ar>d appfied to area with the narrow parietal re^on. consequently the plastic 
deformation irreversMe deformation of a photograph spacer wid become targfi. or it will be 
divided and it will be hard coming to obtain uniform spacing between both substrates, if the top 
face of a photograph spacer has blistered to convex. 

(002d Moreover, in thb invention, usirtg a thioxanthorw system photopolymerization initiator 
together with the above-mentioned alpha-amino ketone system photopolymerization initiator is 
recommended As a thioxanthone system photopolymerization initiator, thioxanthone, 2-KURORU 
tNoxanthone. 2-methytthioxanthone. 2. 4-<£methylthioxanthone, isoprophylthioxanthone. 2, 4- 
(fichloro thioxanthor>e. 2. 4-tfiethyl thioxanthone. 2. and 4-<£sopropyl thioxanthone etc. b raised. 
[(X)23] By usirv these thioxanthone system photopolymerizstion irwtiators. the lengthwise 
cfirection cross section where the width of face below the upper part became brge can make a 
trapezoid configuration the original rectangle of the lengthwise direction cross section of a 
cohjmrHaie photocaph spacer. It b lost that the spreacfing film of polyimide wins air bubbbs of 
the photograph spacer of a trapezoid [ cross section / lengthwbe <Srection ] without a 
photograph spacer doing a bad influerwe, even if a configuration will become gently-sloping and 
applies the orierrtation fibn of p<dyimide after photograph spacer formation. In addition, it 
becomes that by which the rubbing processing near the photograph spacer was stabifized. and a 
possftMtity of degrading dispby quality cfisappears. 

[0024] 5 - SO % of the weight b suitable for the addition of a thioxanthor>e system 
photopolymerization initiator to the 100 % of tfie weight of the aforementioned alpha-amino 
ketorte system photopolymerization initbtors. The angb (taper artgle) theta of the trapezoid base 
of a lengthwbe drection cross section ar>d the skle side to make becomes small, and it b in the 
inefination for the trapezoid side side to incline, so that a thioxanthone system 
photopolymerization initiator b added. With the aExive-mentioned addition, as for the vakie. the 
range of 30 degrees < theta< 90 degrees corresponds. And it b practical that it b controUable in 
thb range. 
[0025] 

(Example] <Exampb 1 > (preparation of each color photopolymer constituenO 2-ethylhexyt 
acrybte 40g. methybnetaacryteto 40g, methacrylic acid 20g, cycbhexanone 300g. 2. 2, - 
azobisisobutyronitril Stirring O.Sg in a nitrogen air current, the pyrogenetic reaction was carried 
out at 80 degrees C for S hours, artd the ****** liquid was obtained It is a blue coloring material 
(the BASF A.G. make, copper phthakwyanina bkie) to lOOg of this fiqukl 25g. Sg (Zer>eks ( Co. ] 
make: trade name 'SORUSU pass 24000") of tfispersants. cyckihexarrane lOOg, cfipentaerythritol 
hexaacrytate 20g. bts(diethybmino) benzophenone 3g. tmmidazole derivative (the product made 
from Hodogaya Chemistry: trade name 'B-CIM*) Sg was added and the bkie photopolymer 
constituent was obtained. Moreover, it repbced with the copper phthalocyarme MUe of a blue 
coloring materisL the red photopolymer constftuent was obuined using the red c oloring material 
(the Ca>a-Geigy make, anthraquinone redX and the peen photopolymer constituent was further 
obtained using the peen c w fcirmg material (the Hoechst A.Gl make. Phthabcyarnna Green). 
[0026] (Pk-eparation of the photopolymer constituent for p hotep- a ph spacers) As sIkaK fusBMBty 
resin Acrylate resin (Daicel Chemical Industries L Ltd. /. Ltd. ] m^e: trade name "SAIKUROMA 
P-ACA200M'). As a photopolymerizatjon nature monomer, as dpentaerythritoi hexaacrybte 
(Toagosei make: trade name "lyUOO") and an aMwarnino ketone system photopolymerizstion 
irAbtor The IRUGA cure 907 (the product made from tiba speebGty KEMIKARUZU: trade name), 
or the IRUGA cure 369 (the product made from tiba spedafity KEMIKARUZU: trade name). Four 
sorts of photopolymer constituents for photograph spacers were prepared with the compounding 
ratio of the presentation t shown in Table I by carrying out the stirring dbsohition. presentation 
2. presentation 3, and presentation 4. using propyle n e - g lycol- m ono»i>ethyt-etfier acetate as a 



[0027] 
(Table I] 
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[0028] (Production of a color fiitsr} FWt. on the resin black matrix substrate, the above- 
mentioned blue photopolymer constituent was completely applied so that it might become 1 .5 
micrometers of desiccstion thickness by the spin coater. prebake was performed at 80 decrees 
C, and pattem expostre was carried out so that it micht become light txposuro 100 mj/cm2 
with en ultrahish presswe mercury lamp by the absner by NIKON CORP. Negatives were 
developed with the 0.5wt% socfium-hyc^xide water sokition after exposure, the blue pattern was 
formed, and 230 degrees C and heating fixing of 1 hour were p erfo rmed. The red pattem and the 
green pettcm were formed stiQ more nearly similarty. and blue. red. and each green cotorung 
pattern were formed. The ITO fibm was formed by the sputtering method on the substrate with 
which the obtaned blue. red. and each green coloring pattem were formed, and the color fSter 
for Kquid crystal (Esplays was obtained. FTO thicliness — ' ISOnm — it is — surface elactrical 
resistance — 20 ohm/cm 2 it was . 

[0029] (Production of a photograph spacer) It obtairMd in this way. and to the fTO side of the 
color filter which hurtg down, the spin coat of the above-mentioned photosensitive constituent 
for photograph spacers was carried out by 600 - lOOOrpm. er>d 5.0-micrometer thickness was 
obtarked to it 70 degrees C and prebake for 1 5 mirvjtes were performed after that. Align men t 
was performed with a sufficient precision to the obtained substrate through the dot pattem 
mask of 1 0-micrometer angle, it exposed from the coat side side (3O~80mJ/cm2 ). rtegatives 
were developed in the 2.5wt% sodium-carbortate water soKitiorv and it rinsed with the sufficient 
development back. 230 degrees C and BEKU during 30 minutes were performed after rvising 
desiccation, and the pattern-like photograph spacer was obtained in the norr-display sectior^ 
[0030] The photograph spacer in which the presentation 1. the presentation 2. the presentation 
3. and the presentation 4 were formed was excellent in top-fece surface smoothness. Moreover, 
the angle theta of the side side of a photograph spacer artd a t>a$e to make was 65 degrees in 80 
degrees artd preserrtation 4 at the presentation 1. compared with the presentation i, it came out 
to control a taper angle stiO with high precision, and the presentation 2 which added 
thioxanthorw system photopolymerization irutiator (Sisopropyl thioxanthone (DITX) to the 
presentation I , artd the presentation 3 were 45 de^ees in 60 degrees Br>d presentation 3 at the 
presentation 2. 

[0031] (Production of a liquid crystal display) The pdyimide system orientaUon film was prepared 
on the ITO film of four sorts of color filters with which the photograph spacer using the 
photopolymer constituent of presentation 1. presentation 2. presentation 3. and presentation 4 
was formed, and rubbing processing was performed. Moreover, the orientation film of a polyimtde 
system was prepared also about the TFT side substrate which counters, rubbing processir«g was 
performed, and after making these two substrates rival usirtg an epoxy adhesive as a sealing 



compowd. Squid crystal was poured in from the inlet cstabfehed in the seal sectiorv The inlet 
was closed after Bquid crystal impregnstiorv the polarizing plate was stuck and aficned with the 
outskle of both substrates. ar>d four sorts of Kqukl crystal cfispbys were created. 
[0032] The <Ssplay quafity of the Gouid crystal display with which the obtained photograph spacer 
was formed <fid not have display unevenness. end was uniformly good. When a port of screen was 
pushed with the finger, before and after pushing, there was no change in display quality. 
EspedaOy. the presentation 2 and the presentation 3 were excellent in pressure resstance. 
orien U t i on On spreatSng nature, and cfispby quafity compared with the presentation 1. 
Moreover, ewen if K left tfu Bquid crystal display for one week at -40 degrees C. ger«erating of 
air bubbles was not seen. b» addition, the thioxanthone system ^topolymerizatian initiator has 
checked the same effiBctiveness in sO the compounds of a pubBcatioo to the compound (1) 
shown below. 
[0033] 
CFbrmula 1] 
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] As ^example 1 of comparison^ (preparation of photopofymer constituent for photograph 
spacers) aOtaS fusibility resin, acrylste resin (Daicel Chemical Industries L Ltd. /. Ltd. ) make: 
trade nwne 'SADCUROMA P-ACA200M'X Dipontserythritol hexaaerylate aoagosd make: trade 
name 'M400'') is used as a photopolymerizstion nature m o nomer. To a photopolymerization 
mitiator atohaHKydroxyketone system photopolymerizstion initiator 'the GRUGA cure 2959* (aP 
prodbet mode from tiba speciality KEMDCARIIZU : trade name) was used as presentation 2. using 
a metaOocene system photopolyroe riza tiow irntistor 'the IFHIGA cure 7d4' as presentation 1. tfw 
presentation shewn in Table 2. udng propyl en e g lycol' monem eth yl-e t her acetate as a dilution 
aolvcf it the photopolymer constituent for photufpapli sp ac e rs ^~ hawig prepared • 
[003$] 
iTabloa 
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[0036] (Production of a photograph spacer) On the ITO side of a color filter given [ the obtairYed 
photopolymer constituent for photograph spacers ] in an example t, the spin coat was carried 
out by 600 - tOOOrpm, and 5.0-micrometer thickness was obtair>ed. 70 degrees C and prebake 
for 15 minutes were performed after that A ^ nmertt was performed with a sufHcient precision to 
the obtained substrate through the dot pattem mask of 1 0-micrometer angle, it exposed finom 
the coat side side (^)-500mJ/cm2 ). negatives were developed in the 2.5wt% sodium-cart>onate 
water solution, and it rinsed with the sufficient development bock. 230 degrees C and BEKU 
firing 30 minutes were performed after rinsing destccatton. and the photograph spacer of the 
shape of a pattem by presentation t and presentation 2 was obtained in the non-display section. 
The angle theta of the side side of ^is photograph spacer and a base to make was 90 degrees in 
25 degrees ar»d presentation 2 at the presentation 1 . 

[0037] (Production of a liquid crystal display) The polyimide system orientation fibn was prepared 
on the fTO Film of the color filter with which the photograph spacer using the photopolymer 
CO«>$tituent for photograph spacers of presentation I and presentation 2 was formed, and 
rubbing processir^g was performed. Moreover, after preparing the orientation film of a polyimide 
system also about the TFT side substrate which counters, performir\g rubbing processing and 
Sticking these two substrates, using an epoxy adhesive as a sealing compound, liquid crystal was 
poured in from the inlet established in the seal section. The inlet was closed after Hquid crystal 
impregnation, the polarizing plate was stuck and aligned with the outside of a substrate, and the 
liquid crystal display was created. 

[0038] Display unevenrwss generated the display quality of the liquid crystal dsplsy with which 
the photoeraph spacer using presentation t arxl presentation 2 was formed. aiMl good display 
quality was not acquired. Moreover, when a part of screen was pushed with the finder, before 
and after pushing, change was looked at by display quality, and display unev e nness occurred. 
Moreover, when tfiis Eqwd crysUl display was left for one week at minus 40 degree C. air 
bubbles were generated in the liquid crystal (Sspby using presentation 2. and it became a defect 



[(X)39] The configuration and panel property of the photograph 
example 1 of a comparison ore shown in Table 3 and 4. 
[0040] 
tTabte 3] 



spacer in an example I artd the 



[0042] 

[Effect of the frrvention] In the color filter for liquid crystal displays with which this invention 
formed the photograph spacer The longitudinal-section configuration of a photograph spacer is 
an abbreviation trapezoid, and it is 1QmN/100micrometer2 per photograph spacer. Since the 
(rfastic deformation irreversible deformation of the lengthwise direction of the photograph spacer 
when adding a load is 0.1 5 mi c rometers or less to height of 5.0 micrometers In case the 
orientation film is formed on a color filter, it is influerwed by the photograph spacer formed 
beforehar>d ar>d the orientation fifan of polyimide does not win air bubbles. Moreover, without the 
rubbing processing near the photograph spacer becoming unstable in case rubbirtg processing is 
performed on the front face of the orientation film It becomes the color fitter for liquid crystal 
(fisplays which can form the orientation film, and can perform rubbing processing, ar>d formed the 
photopvph spacer with the high mechanical sUength of a photograph spacer on the color filter. 
[0043] Moreover, this irtvention serves as a color filter for liquid crystal displays which formed 
the photograph spacer which can control the angle thets of the base of en abbreviation 
trapezoid, and the side side to make practical in the range of 30 degrees < thetB< 90 degrees in 
tfte color filter for Bquid crystal displays which formed the above-mentioned photograph spacer 
try affiusting the sdtfition of a thioxanthone system photopolymerization initiator to 5 - 50% of the 
weight to 100 % of the weight of atpha-anMno ketone system photopolymerization irwtiators. 
[0044] Moreover, since this irtvention is a liquid crystal (£splay using the color filter for liquid 
crystal <Ssplays which formed the above-mentioned photopeph spacer, it becomes that by which 
the orientation f^ of polyimide did not win air bubbles, and the rubbing processing near the 
photograph spacer was stabffized. and becomes what was excellent in <fisplay quality. Moreover, 
since the mechanical strength of a photc ^a ph spacer tMComes higK spacing between both 
substrates becomes homogeiMity and becomes what was excellent in display ciuaGty. 
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OESCRIPTION OF DRAWINGS 



[Brief Description of the Orawincs] 

[Drawin g J] a is the sectional view showing one example of the color fBter for liquid crystal 
(Ssplays wfuch formed the photopaph spacer by tftis invention. 

[ Drawin g 2] It b the explanatory view to which the photograph spacer shown n draw«ng_t was 
expanded. 

[Description of Notations] 

1 — Transparence substrata 

2 — Light-shiekSng fibn black matrix 

3 — Color fUter pixel 

4 — Transparent electrode 

5 — Photograph spacer 

6 — Orientation fibn of polyimide 

7 — Top face 
8— Side side 

9 — Base 

10 — Ukiper fimit 
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